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Abstract 
 The purpose of this study is to determine if there is a relationship between visual 
efficiency, reading levels and behaviors indicating difficulties in the classroom.  The 
sample consisted of thirty–three school-aged children, from four elementary schools.  
Visual efficiency was measured through a multi-step vision screening process, the Visual 
Efficiency Rating (VERA) software program.  Behaviors indicating difficulties in the 
classroom were measured using the Behavioral Indicator Checklist, Indicators of Visual 
Performance Difficulties.  This behavior checklist is part of the VERA process and is 
completed by the classroom teachers.  The students’ reading levels were reported by the 
participating schools.  The students were determined to be in one of three groups; these 
included those on, above or below grade level, determined with the information provided 
by the schools from the reading level legend keys.  The results indicated no significant 
differences between or among the three reading groups and their visual efficiency.  There 
were no significant relationships between or among the students’ visual efficiency and 
their behaviors indicating difficulties within the classroom. Although the results in this 
study were not significant, almost two-thirds of the children referred for the vision 
screening were reading below grade level and averaged ten of the thirty behaviors on the 
behaviors checklist.  When developing interventions for children who may be having 
difficulties in the classroom, vision efficiency may be an important component to explore 
in order to aid in developing and implementing effective interventions along with other 
scientific and evidence based measures.   
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EYE FUNCTION DEFICITS AND THE RELATIONSHIP BETWEEN 
Chapter 1 
Introduction 
 In 2010, The US Preventive Services Task Force (USPSTF) updated their 2004 
recommendation regarding screenings for visual impairments among children.  The 2010 
recommendation is that all children between the ages of 3 and 5 years old have at least one 
vision screening to detect the presence of amblyopia or its risk factors.   The following 
professional organizations' recommendations for vision evaluations/screenings are similar to 
USPSTF; these organizations include The American Academy of Family, the American 
Academy of Ophthalmology and the American Association for Pediatric Ophthalmology and 
Strabismus, The American Optometric Association.   
 The American Optometric Association (AOA) (Garzia et al., 2008) reported that the 
estimated percentage of children with learning problems is 2-10%, as determined by school 
districts' criteria.  The percentage of school age children diagnosed with learning disabilities 
is approximately 5%.  It is estimated that nearly half of those children receive special 
education services and from that population approximately 75% experience difficulty with 
reading.  Reportedly, of the children who experience difficulty with reading, an estimated 20 
percent of these are considered to have visual information processing deficits.   
 Vision exams/screenings for children are often done in the pediatrician’s office and/or 
at a school health fair.  Typically, a Snellen Chart is used to measure visual acuity.  The test 
requires one to cover one eye and read letters/numbers from the chart.  One reads from a 20’ 
distance; normal acuity is considered 20/20 (Cook, 2004).  This exam does not examine the 
health of a child’s eyes, nor does it measure both eyes functioning together.   
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Statement of the Problem 
If children had a more comprehensive vision screening, one which may discover an 
impairment, vision deficit, and/or functional vision level, would the same percentage of 
children experience reading difficulties and/or require special education services?  How 
many children receive interventions and services that are not appropriate because the 
underlying deficit has not been correctly identified?  How many optometrists have children 
referred to them due to learning difficulties as reported by their teachers, parents and/or the 
children themselves?  The National Center on Birth Defects and Developmental Disabilities 
Vision Impairment (2005) describes the areas that they suggest are affected from impaired 
vision: 
Vision impairment changes how a child understands and functions in the world.  
Impaired vision can affect a child’s cognitive, emotional, neurological, and physical 
development by possibly limiting the range of experiences and the kinds of 
information a child is exposed to.” (as cited in The Educator’s Diagnostic Manual of 
Disabilities and Disorders (2007), p. 364). 
As technology increases, so also does the demand on visual systems.  James Flynn 
(2010) posits the idea that the changes over the last century, such as electricity, the light bulb, 
television, and computers have increased the requirements to process more and more visual 
information.  Additionally, the increased demands on academics, and less time spent 
outdoors in larger spaces, have taken a toll on seeing.  Visual information processing 
incorporates the motor, auditory, language and attention systems in addition to the non-motor 
aspects of visual perception and cognition that involve higher brain functions (Garzia et al, 
2008; Borsting, 2006).  Visual inefficiency may interfere with a child’s learning process.  In 
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fact, six of the twelve cranial nerves relate to the eyes (optic, oculomotor, trochlear, 
trigeminal, abducens, and facial).  Neural pathways such as the magnocellular system and 
parvocellular system are associated with spatial frequency (Skottun & Parke, 1999; Solan, 
Shelley-Tremblay, Hansen & Larson, 2007; Solan et al., 2004).  The structures involved in 
the magnocellular system are the retina, lateral geniculate nucleus of the thalamus and 
occipital lobe (Feifer & De Fina, 2000; Trachtman, 2009).  The magnocellular system may 
be responsible for spatial localization, depth perception, hyperacuity, figural grouping, 
illusory border perception, and figure/ground segregation (Livingstone, Rosen, Drislane & 
Galaburda, 1991).    
Higher incidences of Attention Deficit/Hyperactivity Disorder have been reported 
among children identified with the vision disorder of Convergence Insufficiencies (CI), 
(Granet, Gomi, Ventura & Miller-Scholte, 2005; Rouse et al., 2009).  Convergence refers to 
the eyes ability to work together.  Studies have indicated symptoms associated with CI are 
significantly improved with vision therapy/orthoptics (Scheiman, et al., 2005).  The effects of 
temporal vision therapy were examined in another study, after utilizing fifteen 45-minute 
sessions.  The sessions were completed over a six month period during allotted times while in 
school.  As reported in the study, half of the children improved their reading comprehension 
by two or more years and all of the participants realized benefits on magnocellular processing 
and reading comprehension (Solan et al., 2004).   
 In the United States there are school districts that use assessment measures more 
comprehensive than just an eye chart in order to assess for more than visual acuity for their 
school aged children (Kemper, Helfrich, Talbot & Patel, 2012; Marshall, Meetz, & Harmon, 
2010; Ore, Tamir, Stein, &Cohen-Dar, 2009).  The Visual Efficiency Rating screening 
EYE FUNCTION DEFICITS AND THE RELATIONSHIP BETWEEN  4 
program (VERA) is one such assessment method.  Hatch (1993) and Gallaway and Mitchell 
(2010) examined the VERA software program and determined it to be a reasonable vision 
screening instrument.  The VERA program includes the input from teachers through the 
completion of a classroom behavior checklist developed for use in the screening process.  
The VERA program allows trained school personnel to administer this assessment, creating 
an opportunity for children to have a more thorough eye/vision examination. The VERA 
program screens for accommodative, binocular, and ocular motor disorders.  If the student 
does not pass the vision screening, parents/guardians are recommended to seek further 
evaluation for the student with an eye doctor.   
Purpose of the Study 
The purpose of this study is to examine what contributing factors vision has with 
learning and classroom behavior difficulties as measured by elementary school-age students’ 
reading levels and the behavior checklists completed by the students’ teachers.  What 
symptoms do educators look for to determine if a child has a visual deficiency that may 
affect the child’s ability to access his or her education?  The Visual Efficiency Rating 
screening program (VERA) (Visual Technology Applications, Inc , 2014; Hatch, 1993; 
Gallaway,& Mitchell, 2010) includes a behavior checklist with four domains:  1) visual- 
difficulty with or avoidance of tasks that required concentration, memory, reading or problem 
solving; 2) visual motor- complaints of words and letters jumping around; 3) 
reading/language- omits words/letters when reading/writing; 4) attention- trouble 
remembering or relating to material that is read.  Teachers are in the position to observe 
children in their learning/school environment on a daily basis.   
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This study will examine children’s reading levels as reported by their individual 
schools and their classroom behaviors/performances as measured by the Behavioral Indicator 
Checklist, Indicators of Visual Performance Difficulties.  This study will examine the 
relationship between vision efficiency, reading levels, whether or not a student is on, above 
or below grade level, and the class behavior/performance, as measured by the completed 
checklist.  It is the hypothesis that reading levels will decrease as vision efficiency decreases 
and that behaviors/performance will increase as vision efficiency decreases. 
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Chapter 2 
Review of the Literature 
When a child is referred for a comprehensive psychoeducation evaluation, it is often 
that a child is not performing commensurate with his or her same age peers in school.  Often 
this is determined when a child is not making satisfactory progress at the Response to 
Intervention (RTI) Tier III level. This may suggest that the interventions to date have not 
been effective.  It is necessary to consider if a vision problem is a contributing factor to a 
child’s difficulty accessing his or her education.  It is also necessary to consider the 
importance of having the ability to complete a vision screening in school as part of the 
process in determining what the child needs in order to be successful in the classroom.   
Response to Intervention (RTI)   
The American Institutes for Research along with the Center on Response to 
Interventions have written a series of technical guides to educate states as they work toward 
aligning themselves with the reauthorization of the Elementary and Secondary School Act of 
2002 (McInereny & Elledge, 2013).  The technical guide for Response to Intervention 
Framework categorizes RTI as 1) a multi-tiered instructional and behavioral system which is 
school-wide as a proactive measure to prevent school failure 2) a screening 3) progress 
monitoring 4) as indicated by state law, decisions about instruction, movement within the 
tiered system, and disability identification are data-based.   
RTI Tier Levels.  The RTI tier level process is often explained with the use of a 
visual in the form of a triangle with three levels.  The bottom of the triangle, the broader 
base, is often referred to as Tier I, which is a universal screening (primary level of 
prevention) process for all students.  At this time, scientific, research based assessments may 
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be administered to all children to establish benchmarks.  The screenings may be administered 
a number of times throughout the school year.  Benchmarks may be completed at the 
beginning of the year, at the middle and toward the end of the school year (Fountas & Pinnell 
(2011); Good& Kaminski (2007)).  Tier II on the triangle visual is in the middle, as the 
triangle narrows.  These visual supports the idea that fewer children are in the Tier II level of 
interventions than are at the broader base of the triangle (Secondary level of preventions).  At 
the Tier II level, children who may be at-risk may participate in further progress monitoring 
to determine whether or not the child is making satisfactory progress.  At the Tier II level, a 
child’s strengths and weaknesses are identified and evidence-based interventions are 
developed to address an identified area of weakness.  Tier III (tertiary level of prevention) is 
at the top of the triangle.  Even fewer children require interventions at this level.  Tier III 
level of interventions may be more diagnostic and require additional progress monitoring. 
The interventions become more individualized to the child and are utilized with greater 
intensity and frequency (McInereny & Elledge, 2013).   
Learning Disorders/Disabilities 
To identify a learning disability, research and scientific based interventions and 
multiple assessment tools are necessary (Flanagan, Ortiz, Mascolo, 2006, IDEA, 2004).  
Many variables and conditions may contribute to a child's difficulty in learning and/or poor 
performance.  Examples include medical issues, anxiety, and emotionality, and lack of 
instruction or motivation.  Sensory impairments, such as vision and hearing are examples of 
variables and/or conditions that may interfere with a child’s accessing the classroom 
curriculum (Flanagan, et al., 2006).   
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Many of the symptoms related to vision deficiencies seem similar to those problems 
and behaviors associated with learning difficulties/disabilities.  These behaviors may include 
1) avoidance of near tasks, such as reading, 2) poor performance in reading, 3) difficulty 
completing work, and 4) inattention (Rouse et al., 2009; Grisham, Powers, Riles 2007; 
Young, Collier-Gary, Schwing 1994; Kulp and Schmidt, 1996).  Reported symptoms related 
to visual deficiencies include 1) eyestrain, 2) headaches, 3) fatigue, 4) burning sensation or 
tearing in eyes, 5) decreased attention, 6) blurred and 7) double vision (Grisham & Sheppard, 
1993; Garzia et al., 2008; Cook, 2004).  Other symptoms include 8) difficulty concentrating 
and 9) slow reading (Rouse, et al 2010).  Scheiman and colleagues also described symptoms 
that included print 'moving' while the individual is reading and 10) loss of comprehension 
after reading for a short time.    
The American Optometric Association (AOA) Guidelines (Garzia et al., 2008) 
defined the basic physiological processes of visual efficiency as consisting of 1) ocular 
motility, vergence, 2) accommodation and 3) visual acuity (and refractive error).  The visual 
demands of a school day/classroom require these systems to work together efficiently (Ritty, 
Solan & Cool, 1993).  As much as seventy-five percent of tasks throughout the school day 
include reading and writing.  In addition to the demands of close-up/ near work, there are 
visual demands made when the student looks from close-up/ near work to a distance, for 
example, to look at a black board, or to look at the teacher during lessons, to listen and to 
write notes (Rouse, 2006).  If a child’s visual system is not functioning optimally, a child 
may demonstrate work avoidant behaviors, inattentive behaviors, and become tired.    
Teachers who suspect a vision related learning problem have a number of behavior checklists 
available that will aid in making the necessary referrals to the Child Study Team to aid in 
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developing/accessing/implementing the best intervention for the child (Gallaway, 2010; 
Hinkley, Schoone, & Ondersma, 2011; www.aoa.org).   
DSM 5 
As defined in the Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition, (DSM-5) (2013, pp. 66-67) Specific Learning Disorder has four diagnostic 
criteria.   
Diagnostic criteria A:  “Difficulties learning and using academic skills, as indicated 
by the presence of at least one of the following symptoms that have persisted for at 
least 6 months, despite the provision of interventions that target those difficulties: 1) 
Inaccurate or slow and effortful word reading … 2) Difficulty understanding the 
meaning of what is read… 3) Difficulties with spelling… 4) Difficulties with written 
expression… 5) Difficulties mastering number sense, number facts, or calculation… 
6) Difficulties with mathematical reasoning…. 
Diagnostic criteria B explains affected academic skills as being below expected levels for a 
person’s age and as interfering with a person’s performance, indicating more details; criteria 
C describes the process of determining the time when the learning difficulties may have 
begun, and indicating the changes that occurred as more academic demands were placed on 
the individual.  Diagnostic criteria D: “The learning difficulties are not better accounted for 
by intellectual disabilities, uncorrected visual or auditory acuity, other mental or neurological 
disorders, psychosocial adversity, lack or proficiency in the language of academic 
instructions, or inadequate education instruction. “  It further explains that” the four diagnosis 
criteria are to be met based on a clinical synthesis of the individuals history (developmental, 
medical, family, educational), school reports, and psychoeducational assessment.”   
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An estimated 20 percent of those children receiving special education services and 
experiencing reading difficulties are considered to have visual information processing 
deficits (Garzia et al., 2008).  Visual information processing incorporates the motor, auditory, 
language and attention systems, along with the non-motor aspects of visual perception and 
cognition that involve higher brain functions (Garzia et al., 2008; Borsting, 2006).  
At-Risk Populations for Vision/Eye Disorders   
The Multi-Ethnic Pediatric Eye Disease and Baltimore Pediatric Eye Disease Studies 
(2011) concluded in their study of 9,770 children, ages six months to seventy-two months, 
that African-American children and Hispanic children may be more at risk than non- 
Hispanic whites for myopia (nearsightedness).  Hispanic and non-Hispanic white children are 
more likely to have hyperopia (far-sightedness).  Children whose mothers smoked during 
pregnancy are also more at risk for hyperopia.   
There are many programs in place for children at-risk; these include 
community/home/school partnerships, Head Start, Title 1 reading programs and all-day 
kindergarten.  However, many children may not have functional vision in order to be 
successful in school and as a result may not complete high school (Johnson, Nottingham, 
Stratton & Zaba, 1996).  The National Center for Education reports that people who do not 
graduate from high school earn at least $10,000.00  less in a year than their counterparts who 
have earned a high school diploma or alternate certificate (GED) (Laird, Cataldi,, Ramani.,& 
Chapman, 2006).   
To ensure that children receive eye care, schools may create multidisciplinary teams 
that involve all members of the child study team including teachers, school psychologists, 
administrators, social workers, and school nurses to come together and create programs that 
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prevent children from falling through the cracks with regard to obtaining eye care and the 
necessary follow up care.  Some families have obstacles in the way that prevent them from 
obtaining care (Kimel, 2006).  These obstacles may be financial worries, lack of 
transportation, use of a phone, working hours that are not convenient to communicating with 
a doctor’s office or making and keeping appointments.  Some children do not have a 
permanent address; some are in the foster system, and do not know where they may be from 
week to week (Kimel, 2006). 
Vision Health Awareness 
There is a national movement to bring awareness to healthy vision.  The literature 
explores the association of healthy vision, vision disorders and deficits with learning, 
academic achievement and the achievement gap (Basch, 2010; Vaughn et al., 2006; Vision 
Council of America, 2004; National Commission of Vision and Health, 2009).  The national 
initiatives were developed to promote vision and eye health among all children and 
stakeholders.   
Visual inefficiency may interfere with a child’s learning process.  As technology 
increases, so does the demand on visual systems.  James Flynn (2010) posits the idea that the 
changes over the last century, electricity, the light bulb, television, and computers have 
increased the requirements to process more and more visual information.  Additionally, the 
increased demands on academics, and less time spent outdoors in larger spaces, have taken a 
toll on seeing.  The presence of visual efficiency problems is considered to be in the 15-20 
percent range. 
The eye function of students ages 8-18 was examined to determine the factor that 
vision had on their academic performance and achievement (Johnson, Nottingham, Stratton, 
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& Zaba, 1996).  They also examined how many children had both academic and behavioral 
concerns to which a vision deficit may be a contributing factor.  The study included children 
who were placed in alternative public schools due to behavioral issues and/or social 
problems.  The other children in the study attended a traditional public school.  The study 
revealed that 97% of the at-risk children did not pass one or more of the eye tests: tracking, 
visual acuity-far, stereopsis, visual acuity-near, and visual motor integration, as compared 
with 77% of the traditional students.  The authors note that many of these abilities are 
necessary for the demands of school reading.  The authors posit the idea that children may 
not recognize that they have vision deficits, and believe they have reading disorders and 
learning problems.  This may be emotionally stressful and frustrating.  
No Child Left Behind (NCLB) 
NCLB (2001) is a public law enacted in 2001 “to close the achievement gap with 
accountability, flexibility, and choice, so that no child is left behind.”  The language in the 
law also includes “ closing the achievement gap between high- and low-performing children, 
especially the achievement gaps between minority and nonminority students, and between 
disadvantaged children and their more advantage peers” (115 STAT. 1440 (3).  If educators 
do not have the correct information to develop effective interventions, more and more 
children may continue to believe they have learning disabilities or reading disorders, when in 
fact, they may have eye dysfunctions.  Schools may play an important role in the process of 
vision screening for children (American Association for Pediatric Ophthalmology and 
Strabismus, 2013). Comprehensive in-school eye exams may be an effective tool in 
developing appropriate interventions for children who required them. 
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National Recommendations for Visual Screenings 
In October 2012, the National Center for Children’s Vision and Eye Health supported 
by the U. S. Department of Health and Human Services, recommended a strategy to provide 
universal vision screening to children before entering school, and to keep records of such 
screenings and results through the Immunization Registry process.  Children as young as 
newborns are recommended to have eye exams to determine healthy eye function.  These 
exams are recommended for all babies. However, there are babies who may be more highly 
at risk; these include those babies born prematurely, babies born with complications during 
birth, those born with low oxygen, low Apgar scores, and babies whose mothers have 
infections (AIDS, herpes) at the time of their births (American Optometric Association, 
2013).  Children with special needs may not receive the necessary vision care and as a result 
are even more at risk for developmental delays, socially and academically (Heslin et al., 
2006). 
Early intervention is important before the age of three years to detect certain 
conditions that may result in a permanent reduction in vision.  In 2010, The US Preventive 
Services Task Force (USPSTF) updated their 2004 recommendation regarding screenings for 
visual impairments among children.  The 2010 recommendation is for all children between 
the ages of 3 and 5 years to have at least one vision screening to detect the presence of 
amblyopia or its risk factors.   The following professional organizations' recommendations 
for vision evaluations/screenings similar to USPSTF, though not limited to, are the American 
Academy of Family, the American Academy of Ophthalmology and the American 
Association for Pediatric Ophthalmology and Strabismus (AAPOS), the American 
Optometric Association (AOA).   
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In the United States, all but eight states have vision screening requirements and 
recommendations before a child enters school or within a certain timeframe of entering 
school (American Association for Pediatric Ophthalmology and Strabismus, 2013).   For 
school-age children the recommended frequency of eye exams after the age of five is every 
two years up to the age of eighteen.  Many of the states that have requirements determine the 
necessity of interval vision screenings up to eighth or ninth grade, and optional screenings 
when in high school.  Those persons who are at-risk (i.e., develop diabetes, or have a family 
history of eye disease) are to receive examinations as recommended by their health 
professionals.   
 Vision screenings are often administered using a Snellen Chart assessing one’s visual 
acuity from 20’, using one eye at a time.  Although schools may provide vision screenings 
beyond a visual acuity test only, studies have indicated that one-third of the children had a 
condition that was not detected (Vision Council of America, 2005).  It is important to note 
that a vision screening is not a comprehensive examination.  It is therefore recommended that 
children receive a comprehensive examination from an optometrist or ophthalmologist.   
An analysis of the National Health Interview Survey revealed that insured children 
have their medical needs met almost four times more than those children who are not insured 
(Newacheck, Stoddard, Hughes, & Pearl, 1998).  However, studies have shown that vision 
care and the accessibility to vision care are often related to insurance.  A study of children 
who receive their health benefits from State Children’s Health Insurance Program and 
Medicaid may be better served for their vision needs than uninsured children and children 
with private insurance.  Those with private insurance often have additional premiums to pay 
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for vision care and do not choose to carry the additional insurance.  As a result, many do not 
receive vision care as often (Heslin et al.). 
Gallaway and Mitchell (2010), concerned about visual skill screening in the schools, 
investigated The Visual Efficiency Rating (VERA) screening program.  VERA is a computer 
program whose effectiveness, as compared with clinical optometric testing, was studied in 
six elementary schools.  One hundred and fifty-four children, grades 3 through 5, with ages 
ranging from 8 to12 were tested.  The children who were tested were referred by their 
classroom teachers as students experiencing difficulties in the classrooms.  The vision areas 
screened with the VERA software, in addition to visual acuity were: 1) accommodative, 2) 
binocular, 3) hyperopia and 4) ocular motor disorders.  The clinical optometric testing 
included the standard protocol, the Developmental Eye Movement, the Convergence 
Insufficiency Symptom Survey (CISS) and the Word Recognition and Fluency subtests from 
the Woodcock-Johnson III Tests of Achievement.  The results indicated that the VERA is a 
reasonable method for visual skill screenings in school settings.  An important factor to 
implementing the VERA in the schools, as compared with the clinical optometric testing, 
was that school personnel may be trained to administer the assessment.  This would provide 
more comprehensive vision skill assessments to children, as compared with the traditional 
Snellen Chart often used in vision assessments in schools.   
Gallaway (2010) reported that the VERA was conducted as part of the routine annual 
health and vision screenings, and also as the visual skills screenings for children 
underperforming and exhibiting behaviors suggested a vision problem.  The VERA became 
part of the Pupil Assistance Committee and Child Study Team process for those children who 
exhibited learning related vision problems, or who made frequent visits to the nurse with 
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headaches or other vision related symptoms.  Teachers also used the checklists and surveys 
as a guide during the referral process.  The checklist consists of items in four areas.  An 
example of an item is included for each area include:  1) Visual (difficulty with or avoidance 
of tasks requiring concentration, memory, reading or problem solving), 2) Visual Motor 
(complains of words and letter jumping around), 3) Reading/Language (omits words/letters 
when reading or writing), 4) Attention (trouble remembering or relating to material that is 
read).   This article did not report academic data, only anecdotal information as reported by 
the principal of the school.   
Comprehensive Eye Exam 
When a child has a comprehensive vision and eye examination, a child’s visual 
system, child’s visual development, the general health of the child’s eyes, and refraction 
abilities are examined.  Other visual systems included in the assessment are the child’s ability 
to move his or her eyes, and his or her vergence and accommodative abilities.  Whenever a 
child is referred for a comprehensive vision and eye examination to an eye doctor, perhaps 
due to a vision-related learning problem, it is important to know child development to 
determine age appropriate skills and abilities.  Of course, during a comprehensive evaluation, 
a thorough developmental history to gather information about general health, medical 
history, developmental milestones, family eye health and history is completed  (Cotter & 
Barnhardt, 2006;  Solan, 2006).   An interview with the child would allow the examiner to 
learn how the child feels about him/herself.  A child's self-esteem and how he or she interacts 
with others and with the environment may be the result of a deficiency, whether it is a 
learning disability or a vision disorder (Kavner , 1985) .   
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It is important to assess visual acuity in order to evaluate visual perceptual measures, 
facial recognition, visual scanning and spatial relationships in other assessments (Skeel, 
Nagra, VanVoorst & Olson, 2003).  This study revealed the majority of the study’s 
participants did not accurately know their visual acuity skills.  Visual acuity testing would 
ensure accurate measures when measuring central nervous system function, for example, 
neuropsychological assessments.  As indicated in their study, it is important to know the 
degree of visual abilities when testing or evaluating an individual for whom visual acuity is 
required.  The findings from the study suggested the possibility of attributing low scores 
from an evaluation/testing to dysfunctions in the central nervous system, when the low scores 
may actually be attributed to deficient visual acuity.   
Vision Processes 
The development of visual processing is one of  rapid rate from infancy, then it 
gradually decreases as the child gets older, leveling off somewhat in one’s teens.  It is 
important for the clinician to understand the development of visual processing when 
determining the skills a child demonstrates with his or her same age peers, because deficits 
may be identified incorrectly due to age and the stage of development for that age group.  
Visual processing, perception, includes the function of one’s eye and what one’s chooses to 
see, using cognitive abilities to integrate information from the environment through the 
senses. (Borsting, 2006).    
Perception includes life experiences, and the interpretation of those experiences.  
Visual perception skills are developed through exploring the environment, through trial and 
error, to learn about spatial relationships and one’s spatial relationship to objects and space 
(Blankenship, 1971).  Perception includes the other senses, so a child learns where his or her 
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body is in relationship to space.  Because of the amount of information in the environment, 
one cannot possibly attend to all of the information; therefore, one must be selective in 
attending to information.  The more experience a child has in acquiring perceptual 
experiences and the better he or she becomes in attending to his or her environment, the more 
expansive the child’s attention may become, thus, also, the selection to a larger canvas in his 
or her environment.  From these expanded experiences, a child creates a toolbox of sorts 
upon which to draw, and associations are made more freely.  In addition to learning from the 
experiences, problem-solving abilities are formed.  The ability to associate a less familiar 
object with one that is familiar comes to mind more easily.  The visual perception process 
involves one in being an active participant in his or her environment.  Motivation plays a key 
role in the process (Blankenship, 1971).    
Visual motor integration is the ability to integrate the motor system with the visual 
system.  When assessing the visual motor integration system, one is interested in how the two 
systems work together.  The ability to have a visual stimuli and a motor response in a timely 
manner is important to visual-motor tasks.  Visual motor integration is used for handwriting, 
copying, playing with toys, building towers with blocks and playing sports (Bortsing, 2006).   
Visual spatial skills help to organize the environment; up and down, back and forth, 
and right and left.  Laterality is the term when describing the left and right sides of the body.  
Directionality is used in reference to the organization of an external visual space.  To assess 
fully a child’s ability to determine visual spatial location, one must keep in mind the 
developmental stage of the child.  A child may demonstrate his or her ability to determine the 
left and right sides of the body first, however, the child will have difficulty in correctly 
identifying the correct right and left sides of another person standing across from him or her.  
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The ability to identify correctly the specific sides of one’s body and to identify  the specific 
sides of another person’s body correctly are more stable at approximately eight years old 
(Borsting, 2006).  
Visual analysis consists of a group of skills that are used to store and manipulate 
visual information.  The ability to recognize and recall visual information is important when 
determining what is familiar, what is the same, what is different, and how objects compare 
with each other.  It is important to recognize different forms and the details of the 
form/object.  Important details may include color, shape, size and patterns (Borsting, 2006).   
Visual attention is considered the process by which a child attends to some things and 
ignores others (Borsting, 2006).  Paying attention requires action; it is an active process.  
Visual attention is an important action necessary to perceiving one’s environment.  Richman 
(2006) lists aspects of visual attention such as arousal/ activation, sustained 
attention/vigilance/alertness, effort, alertness, selectivity, central processing capacity and 
automaticity.  Richman lists the areas of the brain that have roles in visual attention such as 
the posterior parietal cortex, frontal lobes, cerebellum and superior colliculus.  Visual 
attention is described as, but is not limited to, engaging and activating attention to a target of 
interest; directing/orienting attention to a specific location in the field; locking attention on 
that location; suppressing irrelevant information from other locations.  Visual attention also 
requires maintenance of attention, knowing how to sustain attention and when to disengage 
attention, as well as knowing how to shift attention.  Planning and execution of eye 
movements are important because jerky eye movements may interrupt cognitive processing 
(Steinman and Steinman, 2007).   
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Researchers have studied the effects of the two visual pathways: the magnocellular 
pathway (M-cell), which is a motion detecting subsystem activated when reading; and the 
parvocellular pathway (P-cell) which, when activated, extracts text details.  The 
magnocellular system may be responsible for spatial localization, depth perception, 
hyperacuity, figural grouping, illusory border perception, and figure/ground segregation 
(Livingstone, Rosen, Drislane & Galaburda, 1991).  The structures involved in the 
magnocellular system are the retina, lateral geniculate nucleus of the thalamus and occipital 
lobe (Feifer & De Fina, 2000; Trachtman, 2009).  Deficiencies in the M-cell function may 
have a basis in reading disabilities (Skottun & Parke, 1999; Solan, Shelley-Tremblay, 
Hanson & Larson, 2007; Solan et al., 2004).  Both systems must work in sync with each 
other when reading (Solan, 2006).  If they do not, it is suggested that there is interference in 
what one sees and reduction in the efficiency of the oculomotor function.   
Visual memory assists in being able to picture something in one’s mind and recalling 
details.  There are several types of memory; they include sequential memory, long and short-
term memory, procedural memory, episodic memory, factual memory, automatic memory 
and working memory.  There are different variables that may cause problems with any one of 
the different types of memory.  One must be able to stay focused, attend, retrieve information 
from storage, and hold information for the moment, for example, a phone number (Selznick 
& Blaskey, 2006).  Evaluating a child’s memory is important in order to determine if there 
are memory deficits with a child’s visual skills, or if there are deficits across modalities. 
Vision Disorders 
The following are some of the more common vision disorders, identified in less 
clinical terms, so that they are easier for teachers and parents to recognize.  The vision 
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disorder Amblyopia (lazy eye) is the reduction of vision in the eye; this condition may be 
difficult to detect and glasses may not resolve the condition.  Myopia is the condition of 
nearsightedness.  This would affect a child’s not being able to see the blackboard in a 
classroom; however, reading close up is not as seriously affected with this condition.  This 
condition may be easy to detect with a visual acuity screening.  On the other hand, if a child 
were farsighted, with the condition known as Hyperopia, it has been suggested he or she may 
be able to pass a visual acuity screening and the condition may go undetected (Cook, 2004).  
The combination of both disorders is the condition Astigmatism.  A child has trouble 
both with far and with near vision.  The ability to shift from one distance to another clearly is 
referred to as accommodation.  This ability to shift focus near (desk) to far (blackboard) is 
required for effective visual functioning in the classroom.  When both are focused and eye 
movement is coordinated inward, this is referred to as Convergence (Rouse et al., 2009; 
College of Optometrists in Vision Development, 2011).  Double vision occurs when both 
eyes are not aimed at the same target.  Each eye sends information to the brain, and when the 
image is not a single composite image, it causes distraction and confusion.  Inefficient eye 
movements may cause a child to lose his or her place while reading, because the child sees 
both with the central and with the peripheral vision (Cook, 2004; Borsting et al., 1999). 
Convergence Insufficiency (CI) is a common binocular vision disorder (Scheiman, 
Cotter et al., 2008).  CI is reportedly prevalent within the school age population.  
Additionally, an accommodation insufficiency may be present, creating a co-morbid 
condition (Marran, DeLand & Nguyen, 2006).  A deficiency in the convergence ability may 
cause headaches, fatigue, eye soreness and double vision (Borsting, Rouse, DeLand & CIRS, 
1999; Rouse et al., 2009).  Additionally, CI reportedly contributes to distractibility, 
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frustration and attention problems (Borsting et al., 1999).  These conditions may contribute to 
slow reading and difficulty with reading comprehension.   
There may be higher incidences of Attention Deficit/Hyperactivity Disorder (ADHD) 
among those diagnosed with CI (Granet, Gomi, Ventura & Miller-Scholte, 2005). The 
authors analyzed and reviewed 266 patients diagnosed with Convergence Insufficiencies 
(CI).  The study revealed that 15.9% of those children diagnosed with CI also had ADHD.  
Rouse and colleagues (2009) indicated that children with CI and parent- reported ADHD had 
higher scores as measured by the Academic Behavior Survey (ABS), indicating more 
difficulty with a child's behaviors in the previous month, than those children with CI and 
without parent reported ADHD, or as compared with those children with normal binocular 
vision (NBV).  
Vision Therapies 
Scheiman et al., (2005) reported results from a pilot study that included 47 children, 
9-18 years old. Findings indicated that support vision therapy/orthoptics improved signs and 
symptoms associated with CI.  Therapies consisted of weekly, 60-minute office visits with a 
trained therapist, with additional procedures done 15 minutes a day, five days a week at 
home for 12 weeks.  Reportedly, 80% of the participants in the therapy achieved a normal 
near point of convergence, with improvement seen after 8 weeks.  Another study, Scheiman 
et al., (2008), included 221 children, ages 9-17.  The results from the study were consistent 
with findings from the previous findings and indicated office based vergence/accommodative 
therapy with home reinforcement significantly improved symptoms of CI.  At the time of this 
study, the CI treatment was measured without including academic data.  Future studies might 
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include pre and post data to determine if CI vision treatment improves academic 
performance. 
Temporal vision therapy has resulted in improvements in reading comprehension 
(Solan, Shelley-Tremblay, Hansen, Silverman, Larson,. & Ficarra, 2004).   Vision therapy 
consisted of fifteen, 45 minutes computer-assisted sessions.  The degree of difficulty 
increased gradually over the course of the sessions.  In addition to the vision therapies, 
executive functions (arousal, activation, and vigilance) were supported; students were 
encouraged to monitor themselves, their reading efficiency and attention.  Therapists 
provided feedback in the form of encouragement and praise.   The results from the study 
found the mean reading comprehension as measured by the Gates-MacGinitie Reading Tests 
increased from the 21st percentile to the 41st percentile.  Therapists also reportedly observed 
increases in intrinsic motivation.  
Brodney, Kehoe and Sinha (2110) reported similar findings, using computerized 
vision therapy.  Results from a study indicated that visual tracking abilities improved with 
computerized vision therapy.  They posited that students were motivated by the use of touch-
screen computers to engage in the therapies.  The therapies included 10 weeks of vision 
therapy, delivered out of the classroom twice a week.  The Developmental Eye Movement 
(DEM) was used to determine the accuracy and speed of eye movement while reading digits 
both vertically and horizontally.  Additionally, the Visagraph II Eye Movement Recording 
System (Visagraph) was used and directly measured eye movements while the subject read.  
The teachers completed the Teacher Symptom Observation Survey (derived from the COVD 
Quality of Life Checklist).  Surveys were completed by all of the teacher grades 1-4.  Of the 
643 students involved in the study, 127 (19.6%) were identified as having three or more 
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problems as listed on the survey.  Of these 127, 94 students were eligible.  Those students 
determined to have dyslexia, psychological problems, near monocular and binocular visual 
acuity less than 20/20 were not included in the study.   
The results after touch screen computer therapy indicated significantly improved 
scores on both the DEM and Visagraph posttests.  The authors concluded that the efficiency 
in the children's eye movement increased.  The children's reading rate improved; the pretest 
mean rate was 110 wpm, slightly below second grade level and the posttest mean was 140 
wpm, slightly above third grade level.   The results from the teacher's survey were also 
evaluated, and the survey was determined to be an effective tool in identifying children who 
required vision therapies.   
On a more personal level, Harris and Gormley (2007) were interested in the quality of 
life of patients.  To that end, they had patients and parents complete the College of 
Optometrists in Vision Development (COVD) Quality of Life Assessment, pre and post 
vision therapy.  The definition of quality of life as written in the article reads as follows: 
"…physical factors, psychological and cognitive factors that reflect the emotional well-being 
of the patient, and the perception of the patient's health by the patient and by his or her 
family" (p.43).  The assessment consisted of questions in four domains: 
physical/occupational, psychological, social interaction and somatic sensation.  The values 
for each item were between 1 and 4; a score greater than 20 suggested concern.  The 
checklist included items such as : avoidance of reading and near work, skipping or repeating 
lines when reading; words running together when reading; double vision; short attention 
span; difficulty with time management, to name a few.  The results indicated the post vision 
therapy scores were significantly less than the pre vision therapy scores, indicating a positive 
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change in perceptions of family members about behaviors related to the use of vision when 
reading.  Maples and Bither (2002) had reported similar findings in their study.   
However, there is controversy about visual disorders that are thought to 
hinder/interfere with childhood learning and about the claims of vision therapies.  The 
American Academy of Pediatrics, AAP Policy (2009) states:  
Vision problems do not cause dyslexia, "learning disabilities should receive only 
individualized, evidence based diagnostic and educational interventions combined 
with psychological, medical and vision- oriented treatments as needed. In a joint 
policy statement, "Learning Disabilities, Dyslexia and Vision, the American 
Academy of Pediatrics, the American Academy of Ophthalmology, the American 
Association of Pediatric Ophthalmology and Strabismus, and the American 
Association of Certified Orthoptists set out recommendations for identifying and 
treating dyslexia, a language-based disorder.  While vision problems can interfere 
with the process of learning, vision problems are not the cause of dyslexia or learning 
disabilities.  …there is no valid evidence that children participating in vision therapy 
are more responsive to educational instruction than children who do not 
participate"(AAP, 2009, p.1).   
Summary 
There is a national incentive to improve vision awareness and the importance of 
vision health (American Association for Pediatric Ophthalmology and Strabismus, 2013).  
The U. S. Department of Health and Human Services recommended a strategy to provide 
universal vision screening to children before they enter school.  Studies have indicated at-risk 
populations for undetected vision deficits.  The results from undetected vision issues may 
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contribute to poor academic achievement (Basch, 2010).  The early detection of a vision 
deficiency and/or learning disabilities is important.  Research indicates the effectiveness of 
early interventions to address any disability.  There are many professionals, medical and 
educational, to aid in the remediation of learning disabilities and/or vision deficiencies 
(Garzia et al., 2008).  Visual acuity and optimal visual functions are important for school 
success.  Vision screenings are often administered using a Snellen Chart to assess one’s 
visual acuity from 20’ using one eye at a time (Cook, 2004).  Symptoms that potentially 
indicate functional visual deficits may include double vision, blurriness, fatigue, headaches, 
burning eyes, difficulty sustaining attention, all of which may interfere with reading fluency 
and distract from reading comprehension.  The inability to sustain attention and focus may 
resemble characteristics of those persons who have Attention Deficit Hyperactivity Disorder 
(ADHD) (Borsting et al., 1999).  Vision screenings that include additional methods and 
instruments to assess more than visual acuity may detect deficiencies early and allow early 
interventions that may include working with a vision eye care professional, in addition to 
developing school-based interventions (Garzia et al., 2008).. 
Brodney, Kehoe, and Sinha (2010) showed the effectiveness of computer software in 
the improvement of words read per minute by those children who needed and participated in 
vision therapy.  Solan et al. (2004) reported increases in reading comprehension scores after 
15 therapy sessions.  Included in the sessions were executive function support, self-
monitoring and encouragement from vision therapists.  Schools have also incorporated the 
VERA program and have trained school personnel to administer the assessments to those 
children who exhibit behaviors indicating difficulties in the classroom.  There are 
standardized, direct and indirect forms of assessments available to those members of an 
EYE FUNCTION DEFICITS AND THE RELATIONSHIP BETWEEN  27 
interdisciplinary team to address the individual's' needs to determine the best interventions 
and goal setting (AOA, 2008; Kulp & Schmidt, 1995).   
Parents, teachers and other professionals seek the expertise of optometrists to 
evaluate, diagnose, and treat visual problems that may contribute to learning problems.  As 
indicated in the AOA guidelines (Garzia et al., 2008) optometrists are members of multi-
disciplinary teams both health and educational, as part of a comprehensive approach to caring 
for individuals with learning problems.  The goal of interventions by optometrists is to 
improve visual functions and to reduce the symptoms associated with vision deficiencies.  
The intervention of an optometrist may be one of many interventions to help those with 
learning issues.  There are studies and anecdotal evidence in support of the effectiveness of 
vision therapy, especially in the area of reducing convergence insufficiency symptoms 
(Atzmon, Nemet, Ishay, & Karni, 1993; Borsting, et al., 2012).   
Current Study 
What is the relationship between and among visual efficiency, as measured by the 
VERA vision screening software, reading levels, as reported by student’s school district, and 
behaviors indicating difficulties in the classroom, as measured by the Behavioral Indicator 
Checklist, Indicators of Visual Performance Difficulties, in elementary school-age children? 
This study will answer whether or not there is a relationship between children’s reading 
levels and visual efficiency, and/or whether or not there is a relationship between visual 
efficiency and children’s behaviors, indicating difficulties in the classroom.  
Hypotheses:  1) Reading levels will decrease as vision efficiency decreases.  Children 
reading below grade level will show lower levels of vision efficiency as compared with 
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children reading at or above grade level. Does visual efficiency have a relationship with a 
student’s reading level? 
a) Visual efficiency will not have a relationship with a student’s ability to read 
on grade level. 
b) Visual efficiency will have a relationship with a student’s ability to read on 
grade level. 
Hypotheses:  2)   Visual, Visual-Motor, Reading/ Language and Attention behaviors 
as measured by the Behavioral Indicator Checklist, Indicators of Visual Performance 
Difficulties, indicating visual difficulties will increase as vision efficiency decreases.  Does 
visual efficiency have a relationship with behaviors indicating difficulties in the classroom? 
a) Visual efficiency does not have a relationship with a student’s behaviors that 
indicate difficulties in the classroom. 
c) Visual efficiency has a relationship with a student’s behaviors that indicate 
difficulties in the classroom. 
II) Summary and Transition 
This study will examine the results of a vision screening completed at four 
elementary schools in two school districts for those children referred for a more 
comprehensive vision screening by the Child Study Team /Intervention Committee.  The 
vision reports will be analyzed using the VERA vision screening report.  Scores include 
the percentage of the overall visual efficiency and percentages for each of the individual 
subtests.  The Behavioral Indicator Checklist, Indicators of Visual Performance 
Difficulties is given to the classroom teacher to complete as part of the vision screening.  
The checklist will be analyzed to determine those behaviors that indicate difficulties in 
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the classroom.  The information from the reading legend keys and the children’s reading 
levels provided by the school districts will determine if the child is reading on, below or 
above grade level. 
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Chapter 3: Method 
Overview 
 This study examined the relationship between eye function, as measured by the 
Visual Efficiency Rating (VERA) software program for those students referred for vision 
screening, for those students whose reading levels were lower than their peers, as reported by 
their schools, and for those students whose behaviors indicated difficulties in the classroom 
per the checklist completed by classroom teachers.  The sample for this study consists of 
thirty-three students from four elementary schools.  Two school districts participated in this 
study and provided archival data for those children referred through their Child Study 
Team/Interventions Referral Committees for vision screening with the VERA program.  The 
students’ behaviors were measured using the Behavior Indicator Checklist-Indicator of 
Vision Performance Difficulties, which consists of thirty items, distributed in four categories: 
Visual, Visual-Motor, Reading/Language, and Attention.  The VERA program includes the 
behavior checklist as part of the overall screening process.  As indicated on the behavior 
checklist, five or more consistent behaviors are significant for vision performance 
difficulties.  The students’ reading levels were included within the archival data for the 
purposes of this study.  The reading level data key was used to determine if the students 
referred for the vision screening were reading on or above grade level, or below grade level.  
The archival data provided by one of the participating school districts reported reading levels 
as measured by The Fountas and Pinnell Benchmark Assessment reading program.  The other 
school district included the reading levels as measured by the Developmental Reading 
Assessment – Second Edition (DRA2).  Demographic data provided by the school districts 
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included age, grade, gender, Special Education eligibility status, and whether or not a child 
participated in the district’s free/reduced lunch program. 
Participants 
 The students included within this data set were referred to their Child Study 
Teams/Intervention Committee for the more comprehensive vision screening. The participant 
data provided includes 33 school-aged children who completed the VERA vision screening.  
The sample data used in this study consisted of participants in the age range of 7 years to 11 
years old.  The sample represented 51.5% females, and 48.5% males.  The classroom grades 
in the sample data ranged from second grade to sixth grade.  Table 1 and Table 2 contain 
additional demographic information.  
 
Table 1 
Descriptive Statistics of Student Sample (N=33) 
________________________________________________________________________ 
  Mean  Standard Deviation  Range 
________________________________________________________________________ 
 
Age  7.97   1.24   7-11 
Grade  2.79   1.03   2-6 
 
________________________________________________________________________ 
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Table 2 
Demographics Characteristics of Participants (N=33) 
________________________________________________________________________ 
 Characteristic        n % 
 
________________________________________________________________________ 
Gender 
 Female        17 51.5 
 Male         16 48.5 
Age  
 7         17 51.5 
 8         7 21.2 
 9         3 9.1 
 10         5 15.2 
 11         1 3.0 
Grade 
 2nd         18 54.5 
 3rd         6 18.2 
 4th         8 24.2 
 6th         1 3.0 
Eligible for free/reduced lunch program     5 15.2 
Referred to Child Study Team/Intervention Committee   33 100 
Referred for evaluation to determine Special Education Eligibility  7 21.2 
Eligible for Special Education Services     6 18.2 
______________________________________________________________________ 
 
Inclusion/Exclusion Criteria 
 The data collected was a convenience sample through the vision screening process in 
four elementary schools in two New Jersey school districts.  The data collected was archival 
and anonymous.  The data sample consisted of children who were referred for the more 
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comprehensive vision screening provided by the VERA through their school Child Study 
Team or Intervention Committee.  All the children referred for the vision screening are 
included in the study.   
Recruitment 
 Two school districts in New Jersey were identified as using the VERA Vision 
screening program as part of their Child Study Team/Intervention Committee process.  
Recruitment was done personally over the phone with school representatives familiar with 
the VERA program.  School representatives agreed to provide anonymous data for those 
children referred and screened, using the VERA during a portion of the 2013-2014 school 
year.  Additional information about the students’ reading levels, as indicated in school 
records,  the completed Behavior Checklists included for the VERA process, and additional 
demographics including age, gender, Special Education eligibility, Special Education status, 
Child Study Team/ Intervention Committee referral, and eligibility for Free/Reduced lunch 
programs were requested.  The school representatives agreed to gather as much information 
as was reasonable from the sources within their elementary schools for the purpose of this 
study.  During the discussion, it was agreed that data would be collected throughout the 
school year and contact would take place again at the end of February, and/or the beginning 
of March 2014.  In March 2014, this examiner contacted the school districts, confirmation of 
the requested data and mailing information was exchanged with the contact persons and the 
data sheets were mailed to this examiner.  No names were on any of the data sheets sent to 
and received by this examiner. 
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Measures and Materials 
 The school districts provided the results of vision screenings using the VERA vision 
screening software reports, the accompanying behavior checklists, completed by the 
classroom teachers as part of the vision screening process, and reported reading levels for the 
students.  The reported reading levels are for the purpose of this study only and are not part 
of the VERA screening process.  The Fountas and Pinnell Benchmark Assessment System 1 
& 2 (F&P) reading program and the Developmental Reading Assessment- Second Edition 
(DRA2) reading program were the programs used by the school districts to measure students’ 
reading levels.  Information provided by the schools from the reading legend keys 
determined if the child was on grade level, below grade level or above grade level, for the 
purpose of this study.   
Vision Screening 
The Visual Efficiency Rating (VERA).  As indicated in the VERA 4.0 Vision 
Screening Program User Guide, The Visual Efficiency Rating (Visual Technology 
Applications, Inc, 2014) “… routine screening is appropriate for subjects 6 or older and the 
visual efficiency screening is appropriate for age 7 to about 30 …”( p.2).   The results are 
reported in an overall percentile, as well as a percentile score for each test.  The results 
indicate one of three possible groups: Pass, Fail, and Questionable.  As described within the 
VERA User’s Guide, their results indicate whether the “…likelihood that inadequate visual 
efficiency contributes to the subject’s learning or performance difficulty” (p.2) as being, low, 
high, or moderate, respectively.   
The reliability and validity of the Visual Technology Applications/Visual Efficiency 
Rating software program (VTA/VERA) was studied in 1993 (Hatch) as well as a newer 
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version of the VERA in 2010 (Gallaway & Mitchell).  In 1993, Hatch examined the validity 
and reliability of the VERA with 602 subjects, age 6 to 13.  Overall, Hatch concluded the 
VERA screener validity phi coefficient was +0.69, and had good reliability, Pearson r 
correlation coefficient= 0.47, p= 0.009 for the Composite test scores on the VERA.  Hatch 
(1993) concluded his study, suggesting that the VERA “…when compared to a specific 
optometric exam battery, is an acceptable alternative to professional vision screening…”  
Gallaway and Mitchell (2010) examined 154 elementary students, age 8-12 years old.  
Reportedly, the sensitivity of the VERA program to detect those children with visual skill 
problems correctly was 45%.  The specificity, to detect those children with no visual skills 
problems correctly was 83%.  However, sensitivity improved to 56% and specificity 
improved to 92%, when a small group of children (N=30) were examined and analysis was 
performed for children who scored at the 30th percentile or less on the Woodcock Johnson 
word recognition or fluency and scored >16 on the Convergence Insufficiency Treatment 
Trial.  The VERA behavior checklist was examined (N=28) when 8 or more behaviors were 
indicated; the sensitivity of VERA increased to 64% and the specificity was 100%.  
Gallaway and Mitchell (2010) concluded the VERA is fairly sensitive visual screener for 
detecting visual skills problem.  It has good specificity and overall, it is a reasonable screener 
to administer in school with in-school personnel.   
The routine vision screening tests from the VERA Vision Screening Program User’s 
Guide (2014, www.vera.org) are as follows: 
Distance Visual Acuity (p.9). This tests clarity of sight.  It has three 
segments: 1) left eye 2) right eye 3) both eyes.  The test lines include 20/20, 20/25, 
20/30, 20/40, 20/70, 20/200, 20/400.   
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Plus Lens (p.9). This tests for uncorrected farsightedness (hyperopia).  The 
child does not cover his or her eyes in this test.  As part of the screening, a clear lens 
is placed in front of the child’s eyes and if necessary over his or her own glasses.   
Binocular vision tests (p.10). 
 Fusion (Suppression).  This test examines binocular vision.  Another 
test lens, with a red lens covering the right eye is used.  The test includes two 
rectangle figures to look at.  Figure A is a rectangle with a circle at the bottom of the 
rectangle and an X on top of the circle.  Figure B is a rectangle, with a square at the 
top of the rectangle and an X below the square.   
As indicated in the guide, the child is asked to describe what he or she sees on 
the screen.  Depending on the answer, it is determined if the child is using both eyes 
simultaneously or not.   
Stereopsis (p.11). This test has four trials.  The red test lens is used to 
cover one eye and creates a depth effect, making the floating number visible. 
To see the numbers, the vision from each eye is integrated with the other.  
Phoria (Fixation Disparity) (p.11).  This tests eye alignment when 
binocular vision is interrupted.  The child wears the red test lens on one eye.  
Instructions are given to say “now” or “stop” when he or she sees the 
prescribed target.  This task may require more effort to keep the target image 
clear and single. 
Visual Efficiency Tests (p.14). 
Reading Pattern Eye Movement (p. 14). This tests eye tracking in a 
simulated reading pattern.   
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Focus Flexibility Part I & II (p. 14-15).  These will test for bi-ocular 
accommodative (focusing) flexibility.  There are two parts of this test; each is 
a minute in length.  In the first test, the child wears the glasses with a green 
magnifying lens, and the glasses with a red magnifying lens in the second 
part.  The use of the different lens allows the use of only one eye at a time, 
requiring the child to exert and relax his or her focus on the target images.  
Binocular Integration (p. 15).  This test will control the integration of 
the vision from each eye.  A slightly offset image is presented, creating a 
depth-effect, with the lenses provided with this test.  The child is asked to 
name the target item when he or she sees it.     
Reading Assessments 
Fountas & Pinnell (F&P).  As reported within the Executive Summary (Heinemann, 
2012) for the Fountas & Pinnell Benchmark Assessment System, the F&P reading 
assessment consists of  58 titles, both non-fiction and fiction.  The Benchmark Assessment is 
developed for children in kindergarten, up to the eighth grade.  The skills assessed include 
reading comprehension, fluency, decoding and vocabulary.  The purpose of the program is to 
determine the developmental reading level of students in order to inform instruction and 
monitor reading progress.   
An evaluation of the F&P Benchmark Assessment System was completed to 
determine the reliability and validity of the texts and scores in order to ensure the accuracy of 
identifying students’ reading levels.  The testing included 498 students in 22 schools from 
five geographic regions in the U.S.  Based on federal guidelines, the participating schools 
were socioeconomically and ethnically diverse.   
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To measure the test-retest validity of the F&P Benchmark Assessment System, 
students’ reading scores were correlated between fiction and non-fiction.  To be considered a 
stable, consistent and dependable, a reliability coefficient of .85 is generally exhibited.  The 
reliability coefficient for all of the books in the F&P Benchmark Assessment System was .97.   
The validity of the assessment program was measured to determine if the assessment 
measures what it is supposed to measure.  The correlations for reading accuracy for the 
fiction and non-fiction books (book levels A-N) and Reading Recovery assessments were 
found to have a strong relationship; .94 for fiction and .93 for non-fiction.  Books levels L-Z 
were found to have a moderate association between other literary assessment and the F&P 
Benchmark System 2.  Fiction texts and non-fiction texts were moderately related to the 
Slosson Word Test .69 and .62 respectively (Fountas & Pinnell Executive Summary, p.2)  
Developmental Reading Assessment- Second Edition (DRA2).  As indicated in the 
DRA2, K-8 Technical Manual (Pearson Education, 2011), 1676 students in grades K-8 
participated in the administration of the DRA2 to determine the consistency reliabilities for 
oral fluency and reading comprehension indicators.  The number of reading levels in the 
reliability test was nineteen, reading levels 4-80. The range of reliability as measured by 
Cronbach’s alpha was in the high- moderate to high reliabilities.  The mean of the range was 
0.745; the median was 0.739, and the mode was 0.818.  The DRA2 was administered to 112 
students, with a second administration completed 14 days later to examine the test-retest 
reliability.  The correlation coefficients between the two administrations were very high, 
ranging from .93 to .99.  , the administration of the DRA2 is a four-step process.  The Inter-
rater and Rater-Expert reliability was tested.  The overall consensus among raters was 66% 
for Fluency and 72% for Comprehension level.  Additionally, first order agreement 
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coefficients were also calculated to adjust for any chance-level agreements that occur 
coincidentally, and may estimate agreement between raters.  The results indicated a moderate 
to substantial level of inter-rater reliability: .57 for Fluency and .65 for Comprehension 
Level.  The overall agreement for the Rater-Expert reliability was .79 for Fluency and .89 for 
Comprehension Level.  The rater-expert coefficient for Fluency was .58 and .72 for 
Comprehension Level.  School districts may use the DRA2 as a progress monitoring tool, 
administrating the tests in the fall and again in the late April.  For those children who require 
interventions and, in turn, whose progress may need more frequent monitoring, the DRA2 
may also be used for that purpose.   
Behavioral Checklist- Indicators of Visual Performance Difficulties   
The Behavioral Checklist- Indicators of Visual Performance Difficulties consists of 
30 behaviors,   categorized into four groups: 1) Visual, 9 items 2) Visual-Motor, 9 items, 3) 
Reading/Language, 5 items, and 4) Attention, 7 items.  The Behavioral Checklist- Indicators 
of Visual Performance Difficulties is used in conjunction with the VERA screening process.  
The reader is referred to the VERA webpage to view a sample of the checklist 
(http://www.visualscreening.com/downloads/pdf/VERA%20User%20Guide%201013%20.pdf).  
The teacher completes the checklist, and as indicated on the form, five or more consistent 
behaviors are significant for behaviors indicating visual difficulties in the classroom.   
Research design 
 A one-way ANOVA was used to determine significance between the sample’s overall 
visual efficiency as indicated on the VERA report and the sample population’s reading 
levels. Using the information provided from the reading programs’ legend keys and the 
reading levels reported by the children’s school districts, students’ reading levels were 
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determined to be on grade level, below grade level, and above grade level.  The sample’s 
overall visual efficiency and the percentage of behaviors indicating difficulties in the 
classroom, as measured by the Behavioral Indicator Checklist, Indicators of Visual 
Performance Difficulties, were analyzed to determine the correlation between the visual 
efficiency and behavior variables.   
Procedure 
 In September 2013, this examiner personally contacted personnel at two school 
districts in New Jersey who use the VERA vision screening software.  After describing this 
study, the districts agreed to participate.  It was agreed that data would be collected during 
the school year for those children referred for vision screening through the school’s Child 
Study/Intervention Committee teams.  Data would be collected until February/March, and 
this examiner would contact the schools early in March 2014 to make arrangements to 
receive the data collected.  Included in the data would be the results of the vision screening, 
whether or not the child participated in a free/reduced lunch program, gender, grade, age, 
whether or not the child was referred for Special Education and was eligible to receive 
Special Education and/or Related Services.  
In March 2014, this examiner contacted the two school districts.  After a discussion 
confirming the data to be included, the schools mailed the data sheets to this examiner.  One 
data set was received in March, and the second was received in April 2014.  Upon receipt of 
the data sheets, the information was examined.  Tables were provided with the information 
about the students (see Appendix 1 & 2).  The date of birth for the students was included on 
the VERA report, and this examiner calculated the dates to determine age in years and 
months.  Upon review, it was decided to use only the years, and not to include the date in 
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years and months, or a total sum of the months.  The VERA report included: the gender of 
the student,  grade level,  date of the test.;  Visual Acuity scores for the left eye, the right eye, 
both eyes together, the overall Visual Efficiency percentile score, the status and the 
percentile ratings (Fail, 0%-23%, Questionable, 24%-61%, and  Pass, 62%-100%);  the 
percentiles for the subtests Reading Pattern Eye Movement, Focus Flexibility Part I, Focus 
Flexibility Part II, and Binocular Integration tests were also included. The reader is referred 
to http://www.visualscreening.com/reports/screen-report.html to review a sample of the 
report.   
After organizing the data, the variables were entered into SPSS v21.  The reading 
levels were entered as ‘below grade level’, ‘on grade level’, or ‘above grade level’, with 
values as ‘1’,’2’,’3’, respectively.  The student’s age was entered in years; for example, value 
7 was for 7 years-7 years, 11 months.  The student ids were numbered 1-33.  The results from 
the vision screening were entered as several variables.  The overall percentages for Visual 
Efficiency results from the VERA report were entered as the percentage number; the 
individual tests that make up Visual Efficiency, Reading Pattern, Flexible Focus I, Flexible 
Focus II, and Binocular percentages were entered as separate variables and with 
corresponding percentage numbers, as indicated on the VERA report.  The VERA report 
included a status indicator.  A variable, Visual Efficiency Status, was created to record the 
results as indicated:  passed, value ‘0’, failed, value ‘1’ or questionable, and value‘2’.  A 
variable for the number of items checked by the teacher on the Behavior Checklist was 
created.  The data entered for that variable included the raw score for the number of items 
checked on the list.  A variable was made for each of the thirty items on the behavior 
checklist, in order to indicate which items were checked off by the teachers (‘1’ yes, ’0’ no).  
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The behavior checklist consists of four categories, vision, vision motor, reading/language and 
attention.  Variables were created for each of the four categories.  The percentage of items 
indicated on the checklist by the classroom teacher was calculated by dividing the items 
indicated by the number of items in each category.  Frequency analyses were run to gather 
the statistics for the data set.   
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Chapter 4: Results 
Overview 
 This study examined the relationship between visual efficiency as measured by the 
VERA vision screening software program and the reading levels and behaviors indicating 
difficulty in the classroom of thirty-three elementary students.  The data are archival, 
collected between September 2013 and March 2014 from two school districts in New Jersey.  
Data that were reported also included grade, age, gender, Special Education classification/ 
eligibility, free/reduced lunch eligibility, Child Study Team/Intervention Committee referral.  
For the purpose of this study, the only data analyzed included  the relationship between 
visual efficiency and reading levels and visual efficiency and behaviors indicating difficulties 
in the classroom. 
Descriptive Statistics 
The number of students who did not pass the VERA screening was calculated; n=28, 
84.9%, of which n=5, 15.2%, failed the vision screening, and the visual efficiency of n=23, 
69.7%, was questionable.  The total mean for visual efficiency (N=33) was 40.91 with a 
standard deviation of 17.13.  To pass the vision screening, a visual efficiency score of 62% or 
better is required.  Vision efficiency scores within the 24%-61% are within the questionable 
range.  The following table indicates the visual efficiency mean and standard deviation and 
percentage of the sample in this study.  Also indicated is whether or not the child’s visual 
performance passed the vision efficiency criteria, failed the vision efficiency criteria, or the 
performance was questionable.   
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Table 3 
Visual Efficiency Scores and Vision Screening Status (N=33) 
________________________________________________________________________ 
      n Mean  SD  % 
________________________________________________________________________ 
Passed      5 52.60  23.29  15.2 
Failed      5 11.80  7.69  15.2 
Questionable     23 44.70  8.87  69.7 
________________________________________________________________________ 
 
The number of students reading below grade level was n=21, 63.6%; the number of 
students reading on grade level was n= 9, 27.3%; the number of students reading above grade 
level was n= 3, 9.1%. Table 4 indicates the mean visual efficiency score according to the 
reading levels and the percentages.  The mean visual efficiency for the sample (N=33) was 
40.91, with a standard deviation of 17.13. 
 
Table 4 
Visual Efficiency Scores and Reading Levels (N=33) 
________________________________________________________________________ 
      n Mean  SD  % 
________________________________________________________________________ 
Below Grade Level    21 42.19  16.14  63.6 
On Grade Level    9 36.89  21.99  27.3 
Above Grade Level    3 44.00  7.21  9.1 
________________________________________________________________________ 
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The average number of items checked on the Behavioral Indicator Checklist, 
Indicators of Visual Performance Difficulties was 10.14.  Table 5 indicates the mean 
percentage of behaviors indicating difficulties in the classroom and the standard deviation.   
 
Table 5 
Number of Behaviors Indicating Difficulties in the Classroom by Category (N=28) 
________________________________________________________________________ 
       number   % 
Visual Behaviors     59    21 
Visual Motor Behaviors    71    25 
Reading/Language Behaviors    69    24 
Attention Behaviors     84    30 
________________________________________________________________________ 
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Table 6 
Number of Classroom Behaviors by Item (N=28) 
________________________________________________________________________ 
         n  %  
1.  Difficulty with or avoidance of tasks requiring  
 concentration, memory, reading or problem solving 21  75 
2.  Poor memory or concentration, trouble with spelling,  
vocabulary and grammar or inability to complete work  
during a given time frame 22  78.6 
3.  Complains of headache associated with near work 1  3.6 
4.  Complains of double vision or of blurry vision  
 (far or near) 1  3.6 
5.  Covers or closes one eye when reading or doing near tasks 0  100  
6.  Complains of discomfort or inability to learn in tasks  
  demanding consistent attentions to fine detail 5  17.9 
7.  Tilts head extremely or works to one side of desk 4  14.3 
8.  Either eye turns on or out 1  3.6 
9.  Rubs eyes or forehead frequently 2  7.1 
10. Poor physical or athletic performance  
 (particularly poor spatial awareness) 4  14.3 
11. Holds reading material very close to face 4  14.3 
12. Writes in small, cramped style 5  17.9 
13. Makes frequent errors in copying 15  53.6 
14. Complains of words or letters jumping around 2  7.1 
15. Loses place while reading 10  35.7 
16. Uses finger to keep place 10  35.7 
continued on p. 47 
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Table 6 continued  
17. Handwriting is sloppy 12  42.9 
18. Easily frustrated trying to draw figures 3  10.7 
19. Reverses letters or words 11  39.3 
20. Omits words/letters when reading or writing 20  71.4 
21. Spells poorly 16  57.1 
22. Tires easily when reading 7  25 
23. Performs below ability level for no obvious reason 12  42.9 
24. Trouble sitting still, fidgets frequently 13  46.4 
25. Poor attention to reading 15  53.6 
26. Responds to directions poorly 12  42.9 
27. Behavior problem (particularly those related to  
 frustration in the learning environment) 5  17.9 
28. Displays tiredness or lethargy during the school day 10  35.7 
29. Indifference to academic satisfaction and/or classroom  
 work performance; and/or expressions of discouragement  
 related to school work 9  32.1 
30. Trouble remembering or relating to material that is read 14  50 
_________________________________________________________________________ 
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Figure 1  
Number of Behaviors on Checklist by Item (N=28) 
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Table 7 
Correlations Between Visual Efficiency Scores and Visual, Visual-Motor, Reading/Language 
and Attention Behaviors (N=28) 
___________________________________________________________________________ 
  Vis. Eff.  Vis  VisMtr  Rd/Lang Attn 
Vis. Eff 1  -.043  .231  .166  .085 
Vis  -.043  1  .595**  .359  .456* 
VisMtr  .231  .595**  1  .662**  .428* 
Rd/Lang .166  .359  .662**  1  .396* 
Attn  .085  .456*  .428*  .396*  1  
___________________________________________________________________________ 
Note. 1) Vis. Eff.=Visual Efficiency 2)Vis. = Visual; 3) VisMtr =Visual-Motor; 4) Rd/Lang 
= Reading/Language; 5) Attn = Attention Behaviors 
*p < .05, (two-tailed) **p. < 01 (two-tailed) 
Hypothesis Number 1 
Hypothesis Number 1 
Reading levels will decrease as vision efficiency decreases.  Children reading 
below grade level will show lower levels of vision efficiency, as compared with 
children reading at or above grade level.   
Results of Hypothesis Number 1 
   The 33 children screened for visual efficiency had an average score of 
40.91, (SD=17.13).  The one-way analysis of variance (ANOVA) indicated that there were 
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no significant differences, F(2,30) = .342, p=.714,  in reading and visual efficiency for 
children within this sample population on any of the reading levels.  
 
Hypothesis Number 2 
Hypothesis Number 2 
Visual, Visual-Motor, Reading/ Language and Attention behaviors, as 
measured by the Behavioral Indicator Checklist, Indicators of Visual Performance 
Difficulties, indicating visual difficulties will increase as vision efficiency decreases.   
Results of Hypothesis Number 2 
   A correlation analysis indicated no significant relationship between the 
behaviors indicating difficulties in the classroom and vision efficiency scores for the children 
within this sample population (N=28). 
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Chapter 5: Discussion 
Summary of the Findings 
 The purpose of this study was to explore the relationship between the vision 
efficiency of elementary school age children referred for vision screening and their reading 
levels and behaviors indicating difficulties in the classroom.  Thirty-thee children from four 
elementary schools were referred for the vision screening through their school Child Study 
Team or Intervention Committee.  As part of the vision screening process, the classroom 
teachers completed the Behavioral Indicator Checklist, Indicators of Visual Performance 
Difficulties.  The data were collected during the 2013-2014 school year, starting in 
September and ending in March 2014.   
Two hypotheses were generated for the current study; 1) children reading below 
grade level will show lower levels of vision efficiency, as compared with children reading at 
or above grade level, and 2) visual, visual-motor, reading/language and attention behaviors 
indicating difficulties in the classroom will increase as vision efficiency decreases.  Neither 
of these hypotheses was supported.  The results indicated that there was no relationship 
between visual efficiency and the three reading groups, nor was there a relationship between 
visual efficiency and the behaviors indicating difficulty in the classroom for this sample 
population.   
All of the children who participated in the vision screening were referred through 
their school Child Study Team or Intervention Committee.  The visual efficiency scores for 
the majority of the children were in the Questionable range, suggesting that there was a 
moderate likelihood that visual efficiency contributed to their learning and to difficulties in 
the classroom.  Only five of the children in the sample population failed the screening.  So, if 
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the difficulties experienced by these children in the classroom are not the result of a visual 
inefficiency, what may be contributing to the difficulties?   
Contributing Factors to Difficulties in the Classroom 
There are many reasons why a child may experience difficulties in the classroom and 
be referred to his or her Child Study Team or Intervention Committee.  It may be suggested 
that, attention, maturation, the delivery of instruction, the child’s learning environment, less 
well developed cognitive processes and abilities, motivation, neurological deficits, anxiety 
and medical issues may play a role in a child’s ability to access his or her education without 
difficulty.  As indicated in the study, almost two-thirds of the children referred for the vision 
screening were reading below grade level 
The measures used to determine if the children were on grade level for reading were 
the reported reading levels as provided by the individual schools; the measure used was the 
Fountas & Pinnell (F&P) reading program or the Developmental Reading Assessment (DRA) 
program and the child’s grade level.  The information provided from the individual schools 
indicated the child’s grade level and reported reading level.  This examiner determined, using 
information provided  by the schools from the reading program legend, if the reported 
reading level was on, below or above grade level.  Because only the reading levels were 
reported, there are no data to determine in which components of reading the child had 
strengths or weaknesses.  The reading programs measure reading fluency, accuracy, and 
comprehension.   
Reading.  Reading fluency includes reading with expression, reading accurately, and 
reading fluidly.  Letter /sound association is important to the reading process.  Knowing the 
kind of error a child makes when reading is important to determine if a child may be at risk 
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to become a poor reader.  Those children who put together letter/sound combinations, even if 
they are not always accurate, have been found to develop into better readers, than those 
children who are unaware of the letter/sound association and do not make those attempts.  
These letter/sound association build vocabulary and enable a child to draw upon his or her 
acquired knowledge of letter/sound patterns to decode words more quickly.  As a child builds 
his or her vocabulary and lexicon, other components of the written word become more 
familiar; such as the definition of the word, the correct spelling, and how the word sounds 
(Shaywitz, 2005).   
Practicing reading is imperative to reading acquisition.  Repetition and rehearsal are 
important to the learning process and developing automaticity.  This opportunity for 
repetition is presented in children’s books, because only a few words actually make up the 
text.  Shaywitz (2005) gives the example that half of a typical book used in the primary 
grades is made up of one hundred words.  This practice gives the children opportunity to see 
the words frequently, increasing their accuracy, and understanding.  Fluency and 
automaticity contribute to higher order thinking.  Reading fluency and automaticity are 
necessary for reading comprehension (Berninger & Richards, 2002).  If a child is struggling 
to decode words, and make the letter/sound association, it is difficult for the child to 
comprehend what has been read.  All of the cognitive effort is in sounding out the words.  If 
a child reads in a halting manner, sounding out each word, with little automaticity, the child 
may have little word recognition ability, resulting in little accuracy and little comprehension.   
The inability to acquire functional reading skills is referred to as developmental 
dyslexia (Fiefer and De Fina, 2000).  This takes into consideration the fact that the child has 
normal intelligence and has had adequate instruction.  Fiefer and DeFina (2000) describe 
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three subtypes used for the purpose of classification.  Those readers that have difficulty with 
processing information auditorily have a phonological processing disorder, resulting in 
difficulty with written language, reading and spelling.  These readers represent 
approximately 66% of children with a reading disorder and are referred to as being 
dysphonetic.  Another 14 percent have difficulty in reading with automaticity, because 
visualizing words is difficult.  This is referred to as surface dyslexia.  Children with surface 
dyslexia make more reading errors, read more slowly and rely on decoding, because word 
recognition is not automatic.  The most severe form of developmental dyslexia is mixed 
dyslexia, which combines a written language disorder with reading and spelling disorders.  
Other less prevalent subtypes include dejerine syndrome, deep dyslexia and hyperlexia.   
These involve dyslexia when there is no writing disorder, a reading comprehension 
impairment, and word recognition abilities though cognitively limited in comprehension 
(Fiefer and De Fina, 2000).   
Children who are reading below grade level may present with problems in decoding, 
and with word recognition.  If there is little to no automaticity, it is difficult to think about the 
content and the meaning of what is read if all the effort lies in decoding and trying to 
remember how to sound out the words.  These deficits would interfere with the ability to 
demonstrate proficiency or mastery in reading fluency, reading accuracy, reading with 
expression and reading comprehension. 
Attention.  Attention is an important factor in learning to read.  A child must pay 
attention to the sounds and the letters, so that the letter/sound relationship is achieved 
(Shaywitz, 2005).  As indicated in the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5), Specific Learning Disorder, which now includes reading disorders, may be co-
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morbid with Attention Deficit/Hyperactivity Disorder (ADHD).   The diagnostic criteria for 
(ADHD) as indicated in the DSM-5 are characterized by five criteria (A-E), listed along with 
the nine Inattention symptoms (A-1) and nine Hyperactivity/Impulsivity symptoms (A-2).  It 
is noted that the symptoms are not part of oppositional, defiant, and/or hostile behaviors or 
failure to comprehend tasks and instructions.   To meet the criteria for ADHD-Predominately 
Inattentive presentation, six or more of the symptoms under Inattention (A-1) must be 
identified, as well as the other four criteria (B-E).  The criteria include the existence of the 
symptoms for at least six months and the facts that the symptoms are not consistent with 
developmental levels and do not have a negative impact on activities in the social and 
academic/occupational areas of person’s life.  The criteria include the presence of the 
symptoms across settings (home/school/work) (APA, 2013).  The following are symptoms 
for Inattention: 
a) Often fails to give close attention to details or makes carless mistakes in 
schoolwork…. 
b) Often has difficulty sustaining attention in tasks or play activities (e.g., 
has difficulty remaining focused during lectures, conversation, or lengthy 
reading).  
c) Often does not seem to listen when spoken to directly…. 
d) Often does not follow through on instructions and fails to finish 
schoolwork…. 
e) Often has difficulty organizing tasks and activities…. 
f) Often avoids, dislikes, or is reluctant to engage in tasks that require 
sustained mental effort (e.g., schoolwork or homework….) 
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g) Often loses things necessary for tasks or activities (e.g., school material, 
pencils, books, wallets, keys, paperwork, eyeglasses, mobile phones) 
h) Is often easily distracted by extraneous stimuli…. 
i) Is often forgetful in daily activities (e.g., during chores, running 
errands….) (APA, 2013, p. 59) 
To meet the criteria for ADHD-Predominately Hyperactive/Impulsive presentation, 
six or more of the symptoms under Hyperactivity/Impulsivity (A-2) must be identified, as 
well as the other four criteria (B-E).  The following are Hyperactivity/Impulsivity symptoms: 
a) Often fidgets with or taps hands or feet or squirms in seat 
b) Often leaves seat in situations when remaining seated is expected (e.g., 
leaves his or her place in the classroom….) 
c) Often runs about or climbs in situations where it is inappropriate …. 
d) Often unable to play or engage in leisure activities quietly. 
e) Is often “on the go”, acting as if “driven by a motor” (e.g., is unable to be 
or uncomfortable being still for extended time, as in restaurants, meetings, 
may be experienced by others as being restless or difficult to keep up with). 
f) Often talks excessively. 
g) Often blurts out an answer before a question has been completed (e.g., 
completes people sentences; cannot wait for turn in conversation). 
h) Often has difficulty waiting his or her turn (e.g., while waiting in line). 
i) Often interrupts or intrudes on others (e.g., butts into conversations, 
games, or activities; may start using other people’s things without asking or 
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receiving permission; for adolescents and adults, may intrude into or take over 
what others are doing).  (APA, 2013. p. 60) 
To meet the criteria for ADHD-Combined presentation, both the criteria for 
Inattention (A-1) and Hyperactivity/Impulsivity (A-2) must be present, as well as the other 
four criteria (B-E).   
Executive functions.  Attention Deficit/Hyperactivity Disorder (ADHD) and 
executive function deficits may be mistaken as the same condition contributing to a child’s 
difficulties.  However, it is possible to have deficits in executive functions and not meet the 
criteria for ADHD.  Executive function deficits which may contribute to difficulties in the 
classroom include the ability to plan and organize, initiate tasks and the ability to stay with 
the task, the ability to focus and maintain focus and attention.  Executive functions include 
working memory, the ability to control one’s emotionality, to self-regulate and to self- 
monitor behaviors (Dawson & Guare, 2012).  The literature supports the fact that executive 
functions cue and direct these processes (McCloskey, Perkins, Van Divner, 2009).  Children 
with deficits in executive functions may not only experience difficulty with learning, but they 
may also experience difficulties managing their emotional states, resulting in an emotional 
disturbance/disorder (Feifer and Rattan, (2009).  Those children whose executive functions 
may not be as well-developed may experience difficulty in learning to read and write 
(Berninger & Richards, 2002).  Over half of the sample population from this study had the 
following items endorsed: “frequent errors copying’, spells poorly’, and ‘poor attention to 
reading’.   
The results from analyzing the frequencies of the behaviors in this study indicated 
that ‘poor memory or concentration, trouble with spelling, vocabulary and grammar or 
EYE FUNCTION DEFICITS AND THE RELATIONSHIP BETWEEN  58 
inability to complete work during a given time frame’ was reported to include over 78% of 
the sample population.  The percentage of children who experienced ‘difficulty with or 
avoidance of tasks requiring concentration, memory, reading, or problem-solving’ and ‘omits 
words/letters when reading or writing’ was 75%.  It may be suggested that further 
assessments using ADHD and/or executive function rating scales may be beneficial in 
determining more information regarding the behaviors demonstrated by the children, 
especially because this behavior was observed and reported by their teachers. 
Motivation/environment.  Motivation may play a role in the demonstration of a 
child’s ability.  Sousa (2006) describes motivation as an emotional response, one that is 
instrumental in learning and attention.  Intrinsic motivation involves internal attributes, 
interests, values, needs and attitudes.  Extrinsic motivation is that which comes from the 
environment, such as rewards and punishments.  The best learning is done when a child is 
intrinsically motivated; however, external motivators are useful as incentives for children. It 
may serve to know those interests of children who are learning to read in order to increase 
their desires to read, and to sustain attention and resiliency when reading becomes more 
challenging.  Reading familiar, relevant, and meaningful words, especially words that 
involve those topics of high interest, may increase the likelihood of a less proficient reader 
having greater success with reading (Shaywitz, 2005).  It is well known that success begets 
success.  Children may also respond to having a choice with regard to what they read, versus 
having a book chosen for them.  The teacher may guide the child to the appropriate 
book/topics, but allow the child make the final choice (Denton, 2005).    
Environment may play a key role in a child’s ability to access his or her education.  
The physical seating arrangements, whether seated on the floor at circle time, or sitting in a 
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quad or semi-circle of desks may influence a child.  Children may have a preference for 
places where they like to sit.  A child may be sensitive to noises or distraction.  The lighting 
in the room may influence a child.  How instruction is delivered may determine the level of 
engagement a child is willing or able to invest.  The relationship developed between the 
student and teacher is influential to engagement and learning.  Younger children also benefit 
from movement.  The literature supports the fact that this is easily accomplished in a 
classroom with desirable outcomes (Jensen, 2005; Sousa, 2006).  Memory, retrieval, and 
learning can be improved, as well as a sense of well-being and motivation.  
Interventions.  As indicated in IDEA (2004) and supported in other literature, in 
order to determine/identify a learning disability, research and scientific based interventions 
and multiple assessment tools are necessary (Flanagan, Ortiz, Mascolo, 2006).  The Response 
to Intervention (RTI) process helps identify children who are not making satisfactory 
progress in the classroom.  These children may participate in more specific progress 
monitoring to determine if satisfactory progress is being made.  At the Tier II level, a child’s 
strengths and weaknesses may be identified and evidence-based interventions are developed 
to address an identified area of weakness (McInereny & Elledge, 2013).   
The use of a comprehensive vision screening, as well as a behavior checklist, would 
be helpful assessment tools when determining a child’s strengths and weakness in order to 
eliminate any concerns with his or her visual efficiency and to identify behaviors indicating 
difficulties in the classroom.  The information yielded from these assessments would be 
useful in developing and implementing interventions for the child in order to increase his or 
her progress in the classroom. 
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Even if a child passes the comprehensive vision screening, there is information from 
the subtests that may be helpful in determining an area of strength and of weakness that 
would be useful in developing interventions.  The Focus Flexibility I & II subtests scores 
indicate whether or not a child becomes fatigued or loses attention.  Knowing this would be 
useful when asking a child to read.  Breaks may be implemented to increase the likelihood 
that the child does not become fatigued.  This may be as simple as asking the child 
comprehension questions every few sentences, so the child looks away from the text.  This 
would serve two purposes; it would keep the child engaged, and give important information 
to the teacher about reading comprehension and the child’s sustainable effort.   
Limitations 
 One of the limitations of this study includes the number of participants who failed the 
vision screening (n=5).  It may be suggested that if there were more children, the study may 
have yielded significant results.  On the other hand, one suggestion may be that the any 
vision screening done before the VERA (pediatrician, school health fair) identified those 
children whose vision inefficiency was severe enough to affect their classroom performances.  
If that were the case, the appropriate treatment, most likely, would have been in place.   
The reading scores submitted from the school districts were reported with a reading 
level and not a raw score.  To determine if the child was on, above or below grade level, this 
examiner referred to the reading program legend information as provided by the schools.  
The level was an overall score and included all of the areas assessed in reading, accuracy, 
fluency, comprehension.  Perhaps having raw scores for the different areas of reading may 
have yielded more variances between the students.   
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The classroom teachers completed the VERA behavior checklist as part of the referral 
process.  It may be suggested that identifying a behavior indicating difficulty may have been 
subjective.  One example is, ‘handwriting is sloppy’; there is no operational definition of 
sloppy; thus, one child’s work may appear sloppy to one teacher and appropriate to another.  
As a result, the responses may not consistently describe the same behavior and the degree of 
the behavior is not definitive.   
Future Directions 
 Future studies to determine the relationship between visual efficiency, reading, and 
behaviors indicating difficulties in the classroom may yield more significant results with a 
larger sample population.  Although this study did not find significant differences between 
the participants in this study, the number of children referred to the eye doctor for further 
evaluation approximated 85% of the children in the study.  As previously stated, 
approximately two-thirds of the sample population were reading below grade levels.  This 
may determine unequivocally whether or not there is a definitive eye dysfunction and 
determine what treatment, if any, would be best.  Future studies may include the raw reading 
scores, so there may be more sensitivity to the assessment of a particular reading ability, 
fluency, accuracy, or comprehension, versus an overall reading level indicator.   
Future studies may include the follow up of those children to determine what 
treatment/interventions were necessary and the results of the treatments/interventions.  
Further exploration may include examining students’ reading scores and behaviors indicating 
difficulty in the classroom after a few months of treatment/interventions to see if the 
treatment/interventions affected their academic performances, as measured by their reading 
levels, and behaviors in the classroom.  The VERA Vision Screening Guide includes a list of 
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instructional and environmental supports.  One of the items suggests making special 
education decisions after realizing the outcomes of vision therapies. 
Although, a larger population may yield more results, it would also be interesting if 
future studies may include a single-case study of a child found to have vision deficits.  The 
study would include following the necessary assessments, and developing, and implementing 
interventions.  This may include an eye examination with an eye care professional and vision 
therapies, as well as in school interventions.  It would be interesting to study the 
interventions suggested by an eye care professional and to learn the outcomes directly.   
Parents, teachers and other professionals are part of a multi-disciplinary team to 
address difficulties that children have in learning and in accessing their education.  Vision 
efficiency screening may be included as part of the process in determining a child’s strengths 
and weaknesses.  If required, a child may seek further evaluation from an eye care 
professional.  As indicated in the American Optometric Association (AOA) guidelines, the 
goal of interventions by optometrists is to improve visual functions and to reduce the 
symptoms associated with vision deficiencies.  The intervention of an optometrist is one of 
many interventions to help those with learning issues (Garzia et al., 2008). 
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Appendices 
Appendix 1 
Student Referred 
to eye 
specialist 
Referred to 
Intervention 
and Referral 
Service 
Committee 
Referred 
to Child 
Study 
Team for 
evaluation 
to 
determine 
eligibility 
for Special 
Education 
and related 
services 
Eligible for 
Special 
Education 
Full Scale IQ 
(if known) 
Reading 
Level/Assessment 
tool used 
Comments 
ID# (yes/no) (yes/no) (yes/no) N/A , yes,  no,  
Speech only , 
evals/eligibility 
not completed 
Average or no 
entry 
WJIII ,Reading 
Lexile score ,F&P 
reading grade level 
No teacher 
checklist 
completed 
or no entry 
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Appendix 2 
Initials/Grade Male/Female 
Classified (C) 
DOB DRA  
this past 
fall 2013 
DRA Free and 
reduced 
lunch? 
 VS 
checklist 
done? 
E=enclosed 
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
 
 
